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KANSAS CITY MEETING 





AMERICAN ASSOCIATION OF CEREAL 
CHEMISTS, MAY 29, 30, 31, 1919 
Morning Session, first day, May 29: 
Meeting called to order by Pres. C. 
J. Patterson, in Dorie Room, Hotel 
Baltimore, at 10:15 a. m. 
A. A. Jones appointed Secretary 
pro tem in absence of Mr. Gordon. 
The following members answered 
roll call: J. M. Hogan, F. D. Patter- 
son, R. Wallace Mitchell, R. B. Potts, 
R. A. Lusk, H. F. Vaupel, A. W. Es- 
tabrook, A. R. Sasse, L. E. Leath- 
erock, H. E. Weaver, A. A. Jones, C. 
J. Patterson, Dean Yohe, L. H. Me- 
Laren, J. R. Hess, C. F. Buck, S. J. 
Lawellin, J. C. Wood. 


Visitors present as follows: Dr. 
Jacobs of Washington, D. C.; J. R. 
Genung, Galveston, Texas; Roy V. 
MeVey, Topeka, Kansas; Mr. Ingles, 
San Franciseo, Cal.; H. M. Christ- 
mas, St. Joseph, Mo.; O. W. Harper, 
Salina, Kansas; R. G. Clark, Kansas 
City, Mo.; Hugo Roos, Kansas City, 
Mo.; F. A. Anderson, Chieago, III. ; 
F. A. Strange, Anthony, Kansas; C. 


. Yeager, Chicago, Ill.; H. C. Bar- 
ker, Sehuyler, Nebr.; G. S. Lyman, 
Kansas City; R. S. Conklin, Kansas 
City; Miss Z. Z. Titus, Kansas City; 
Miss Esther Redmond, Yukon, Okla. 

Opening address by President C. J. 
Patterson. 


Mr. Patterson touched upon the 
needs of our Association membership, 
including not only flour mills, but 
other lines of food industry as well. 
Mr. Patterson also pointed out that 
the laboratory department which lim- 
ited itself merely to routine tests of 
flour and wheat for uniformity was 
bound to be a failure sooner or later 
and that our suecess must be due to 
inereased efficiency in other lines as 
well; for example, the analysis of the 
fuels, oils, greases and so on in use 
around the plant, and which should 
be purchased only upon consultation 
with the head chemist. We must in- 
clude any and all branches of the 
plant which will bring increased effi- 
ciency of the plant as a whole, with 
the lowest cost to the employer. 


Letter read from Dr. LeClere, See- 
retary of the Society of Milling and 
Baking Technology. 
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Letter read from the Merchants’ 
Association of New York urging us to 
take advantage of New York’s facili- 
ties as a convention meeting place. 

Letters read from absent members: 
Lt. Leslie R. Olsen, Camp Upton, N. 
Y., and A. H. Porter, New Prague, 
Minn. 

President Patterson requests every 
member to notify the President of the 
Association after a meeting is an- 
nounced, whether he will or will not 
be present at the meeting. This will 
greatly help the committee in charge 
in preparation and should be attended 
to without fail. Don’t forget this next 
time! 

Open discussion followed, starting 
with Weaver and continued by F. D. 
Patterson, Potts and Leatherock re- 
garding relationship which should 
exist between the chemist and the 
head miller. A large majority of 
i.ose present reported harmony ex- 
isting. 

Mr. Vavupel discussed long temper- 
ing of wheat as an important factor 
in reducing yield. This brought forth 
a most interesting discussion both pro 
and con. It was brought out that 
there was a point where increased 
moisture content of the wheat was 
over-balanced by the yield. This 
point must be determined and a 
standard established for the same but 
that the long still temper up to 72 
hours was conductive to low yield. 
This point was thought worthy of in- 
vestigation. 

Mr, Lawellin described a burette 
which he had devised and had made 
up to his specifications which was 
graduated inversely and read the per- 
cent of protein direct when the stand- 
ard solutions were made up to corre- 
spond with the reading. 


Adjournment was voted till 2:00 
p .m. 

Afternoon Session, first day, May 
29: 


Meeting called to order by Presi- 
dent Patterson, at 2:00 p. m. 

Mr. C. F. Yeager, National Secre- 
tary of the American Association of 
Bakery Superintendents, gave a most 
interesting address on ‘‘Proper Fer- 
mentation Through Laboratory Con- 
trol of the Bakery.’’ Mr. Yeager an- 
swered many questions and brought 
forth much discussion, 

President thanks Mr. 
presenting paper. 

Motion to adjourn, carried. 

The Kansas City Section of the 
American Chemical Society tendered 
the Association a banquet at 6:30 p. 
m., at the Hotel Baltimore, which was 
followed by an entertainment at the 
theatre, both of which were immense- 
ly enjoyed and heartily appreciated. 
Dr. Dane of Kansas University gave 
the address of welcome at the banquet 
and his remarks showed the genuine- 
ness of the hospitality of the Kansas 
City Section. 


Yeager for 


Morning Session, second day, May 
30: 

Meeting called to order by Presi- 
dent Patterson. 

Executive Committee reported ac- 
ceptance of the following applications 
for membership : 

Geo. L. Brendell, Larabee Flour 
Mills Corpn., St. Joseph, Mo. 

H. C. Barker, Wells-Abbott-Nie- 
man, Sehuyler, Nebr. 

Roy V. MeVey, Ismert-Hincke Mill- 
ing Co., Topeka, Kansas. 

Rollin G. Clark, Campbell System, 
Kansas City, Mo. 

Roy K. Durham, Weatherford 
Milling Co., Weatherford, Okla. 

O. W. Harper. Robinson Mills, Sa- 
lina, Kansas. 

L. Maher. Larabee 
Corpn., Clinton, Mo. 

J. R. Genung, Texas Star Flour 
Mills, Galveston, Texas. 

Rolfe Frye, Goodlander Mills, Fort 
Scott, Kansas. 


Flour Mills 
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G. S. Lyman, Ismert-Hincke Mill- 
ing Co., Kansas City, Kansas. 


Committee 
above men of 
membership. 
present except 
Durham. 


notify 
of their 
applicants 
Frye and 


appointed — to 
acceptance 

All these 
Brendell, 


Proposition brought forth upon re- 
quest of Dr. LeClere of the Society of 
Milling and Baking Technology re- 
garding a merger of their society with 
ours, dropping the names of each and 
adopting a new one, Lively diseus- 
sion followed. 


Dr. B. R. Jacobs, representing the 
S. M. B. T. then presented the matter 
of merging the two societies. The 
President asked Dr. Jacobs to give us 
a little time to present our conelusions 
to him. 

Motion made and seconded to reject 
the proposition of the S. M. B. T., as 
presented by Dr. Jacobs. Motion ear- 
ried. 

Motion made and carried that a 
committee be appointed to draw up 
resolutions to present to the S. M. B 
T.. through Dr. Jacobs, answering 
their proposal. Following committee 
appointed : Estabrook, Weaver, 
Mitchell, Lusk, Potts, MeLaren, 
Jones, Sasse. 

Resolution prepared and read to the 
Association and approved as follows: 
Hotel Baltimore, Kansas City, Mo. 

Resolved by the American Associa- 
tion of Cereal Chemists, in session at 
Kansas City, Mo., May 30, 1919, con- 
sidering the proposal of the American 
Society of Milling and Baking Tech- 
nology, as presented by Dr. Jacobs: 

That at the present time the mem- 
bers of the two Societies are not well 
enough acquainted with the require- 
ments, purposes and aims of one an- 
other to amalgamate the two societies. 


It is suggested that each society ap- 
point a committee to discuss the mat- 
ter of uniting and bringing before 


each society their conclusions for fi- 
nal aetion. 

Trusting that the above resolution 
will meet with the approval of the 
Society of Milling and Baking Tech- 
nology and urging prompt action to 
hasten the results anticipated by them 
as suggested. 

Signed : 

Committee—C. J. Patterson, R. B. 
Potts, H. E. Weaver, A. R. Sasse, A. 
A. Jones, L. H. MeLaren, R. A. Lusk, 
R. Wallace Mitchell, A. W. Estabrook. 

Motion by Weaver to elect officers 
before adjourning for lunch. Motion 
seconded and earried. 


Nominations for the election of offi- 
eers for the ensuing year were now 
announced. 

Nominations for the office of Presi- 
dent as follows: Mitchell. Sasse. 
T eatherock. Mr. R. Wallace Mitchell 
elected. 

Mr. Mitchell takes the chair and 
after a short word of acceptance asks 
that the election of officers proceed. 


Nominations for Vice President and 
Business Manager as follows: South- 
well. Tawellin. Mclaren. Mr. C. R. 
Southwell re-elected. 


Nominations for Secretary and 
Treasurer as follows: C. J. Patterson, 
Sasse. Jones. Vaupel. Majority not 
obtained. New ballot required. C. J. 
Patterson elected. Mr. Patterson takes 
the chair and continues the minutes. 


Nominations for Chairman of the 
Executive Committee as_ follows: 
Lusk. Hess, Weaver. Maiority not ob- 
tained. New ballot required. Mr. H. 
FE. Weaver re-elected. 

Nominations for Editor of the 
Journal as follows: Jones, Lawellin. 
Buck. Mr. A. A. Jones elected. 

Motion earried to adjourn forty- 
five minutes for luncheon. 


Afternoon Session, second day, May 
30: 


~ A 
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Meeting called to order by Presi- 
dent Mitchell at 2:15 p. m. 

The first paper was by Prof. E. L. 
Tague of the Kansas State Agriecul- 
tural College, entitled ‘‘Some Negleet- 
ed Constituents of Flour.’’ Prof. 
Tague’s paper was most interesting 
and brought out considerable diseus- 
sion. Prof. Tague then consented to 
discuss ‘‘Hydrogen Ion Conecentra- 
tion,’’ for the benefit of those who 
had not heard him at the Ameri- 
can Chemical Society last winter. 
President expresses to Dr. Tague the 
appreciation of the Association for his 
presentation of this excellent paper. 

Dr. Jacobs of Washington, D. C., 
gave the next paper, entitled, ‘‘Pen- 
tosans and Stareh as a Basis for 
Evaluation of Wheat for the Mill.’’ 
This paper brought out some discus 
sion. President thanks Dr. Jacobs for 
presenting this paper at our meeting: 

Meeting was adjourned to attend 
the annual banquet of the Association 
at 6:30 p. m., at the Hotel Baltimore. 


Following the banquet, Mr. Hugo 
Roos, acting as toastmaster, called 
upon everyone present. 

Morning Session, third day, May 
31: 

Meeting called to order by Presi- 
dent Mitchell at 10:00 a. m. 


Discussion opened in regard to 
amending the constitution to inelude 
men who cannot pass the membership 
requirements in regard to education 
but who have educated themselves 
and have had five years’ experience 
in the laboratory . 

Moved by Sasse that we do not 
amend the constitution in this regard. 
No second. Out of order. 


Moved by Weaver that the clause 
relating to membership be amended 
so that five years’ experience in 
cereal laboratories would be accepted 
in lieu of two years of College 
work required. Motion seconded. 
Motion lost by vote of 16 to 4. 


C. J. Patterson expresses desire of 
A .A. C. C. to include in membership 
all engaged in food chemistry, includ- 
ing the cracker industry, yeast and 
food manufacturers of all kinds. The 
constitution does not exelude such 
representatives and an invitation is 
extended to them. 


Question of admitting the fair sex 
to membership brought up. There 
was no discussion. 


Seeretary read the article in the 
last Journal regarding ‘‘Sustaining 
Membership,’’ and also the minutes of 
the last meeting as published in the 
December, 1918 Journal. 


Question if any changes in the min- 
utes. Weaver states Hess’ paper in- 
correctly titled. Weaver states that 
he made no motion to accept as offi- 
cial the loaf measuring device of the 
Industrial Appliance Co. 


Motion by Weaver to adopt minutes 
of last meeting as published with the 
above corrections. Motion seconded 
and earried. 


Mr. Patterson, Secretary, read the 
report of the Treasurer covering the 
past year as far as possible. Expense 
of exchanging samples was read and 
the Secretary instructed to write to 
Loomis to see if this bill had been paid. 
Expense of getting out the last Jour- 
nal read and approved. Treasurer’s 
statement showed balance, $130.17. 
deducting expense of last Journal, 
£86.13, left $44.04. Receipts from ad- 
vertising brought this up to $66.44. 
Dues collected and so on, brought bal- 
ance on hand up to date to about 
$135.00. 


No check on dues paid last year. 
Motion made by Weaver that all those 
in good standing last year be eontin- 
ued in good standing this year. Mo- 
tion seconded and earried. 


Motion by Weaver that report of 
Seeretary-Treasurer be accepted. Mo- 
tion seconded and carried. 














Mr. Patterson read letter asking for 
back numbers of the Journal from the 
U. S. D. A. Librarian. It was sug- 
gested that a file of extra Journals be 
saved from each issue. 

Report of the Editor read by the 
Secretary. 

Mr. Jones requests co-operation of 
each member throughout the year, 
and asks for papers, abstracts and 
notes. 

The following replied to request for 
volunteers for material for the July 
Journal: Sasse, Lusk, Lawellin, Ho- 
gan, Buck, Hess, Barker, Leatherock 
and Yohe. Mr. Weaver promised 
something for the December Journal. 

President Mitchell suggested a sec- 
tion of the Journal to list new books 
with a recommendation as to their ap- 
plication to our use. 

Motion by Jones that the President 
appoint one man to head a research 
department who will be responsible 
for co-ordination of endeavor along 
research lines. Motion seconded and 
carried. 

Motion by Weaver that a committee 
of three be appointed to meet with a 
similar committee from the S. M. B. 
T. to exchange ideas regarding the 
joining of the two societies. Motion 
seconded and carried. 

Mr. H. E. Weaver made a short 
talk on Chemical Independence of 
America, followed by similar talks by 
©. J. Patterson and F. A. Anderson. 

Meeting adjourned for luncheon. 

Afternoon Session, third day, May 
ol: 

Meeting called to order by Presi- 
dent Mitchell at 2:00 p. m. 

It was suggested that the Associa- 
tion should be represented at the 
meeting of the Federation of Opera- 
tive Millers of America next week. It 
was moved and seconded and earried 
that C. J. Patterson be appointed to 
represent this Association at the F. 0. 
M. A. convention. 
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The paper by L. H. McLaren of the 
Ismert-Hincke Milling Co., followed, 
which was a continuation of last 
year’s paper by Patterson and Me- 
Laren on Protein Hydrolysis, entitled 
‘‘Separation of Some of the Amino 
Acids from Wheat Protein.’’ This 
very interesting paper was followed 
by discussion. 

Mr. J .R. Hess appointed head of 
research department. 

Mr. A. A. Jones appointed to write 
a note of appreciation of Association 
to the management of the Hotel Ral- 
timore for the use of the meeting 
rooms. 

Motion to adjourn this meeting ear- 
ried. 





WELCOME HOME 


How good that word ‘‘home’’ 
sounds when you are actually back in 
the harness again, just to be able to 
go your own free way again and be 
near those dearest to you. 

We are glad to have you back with 
us, fellows, and we give you the right 
hand of fellowship. Nobly done, men. 
Most of you gave up your old posi- 
tions without thought of the future, to 
enter the service, only to return and 
find serious changes ahead of you. We 
are glad you are located now and ask 
your co-operation once more. We 
pledge you ours. 


SEPARATION OF SOME OF 
THE AMINO ACIDS FROM 
WHEAT PROTEIN 


The amino acids have always been 
considered a very important class of 
compounds physiological 


from a 
standpoint. Considerable work has 


been done trying to determine their 
dietetic value in foods and some very 
good results have been obtained. Their 
relative action in the dough has been 
studied, but no definite relationship 
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has been worked out. There is no 
doubt that they are important in de- 
termining the baking quality of the 
flour. It seems to me that if we are 
to put out a uniform flour that we 
will have to base our standards on the 
quality of the protein in the flour and 
not on its quantity. The purpose of 
making these separations was to ob- 
tain some idea as to the nature of the 
amino acids and determine some of 
their properties. It seems as though 
there has to be a starting point, so I 
have started here in hopes that some- 
one else will work out a method which 
we can rely on. 


The amino acids comprise about 
60-65% of the protein of the wheat. 
Their separation as single acids in a 
pure state is rather difficult, as they 
decompose so readily if subjected to 
fractional distillation and very few of 
their insoluble salts have been discov- 
ered, so their precipitation is rather 
difficult. Even with the present 
methods which we have their yield 
cannot be considered as quantitative. 


There are about twelve amino acids 
which have been detected in the wheat 
protein, but some of them occur in 
very small percentages and only 
those appearing in the larger per- 
centages will be mentioned here. 
These are mostly mono-amino acids, 


Solubility in 100 Parts. 


Alcohol 
insoluble 
-2in80% 
.06in89%. 


Water 
Glycine 
Alanine 
Leucine 


Glutamic S. Sol. 


with the single acid groups and one 
oceurring with two acid groups. The 
four which I have worked on, the sin- 
gle acid groups, are glycine (Amino- 
Acetic), Alanine (amino-propionic), 
leucine (amino-isocaproic), the one 
with two acid groups is glutamic 
(amino-glutamic). 


Hydrolysis was carried out in a 
slightly different way than _ hereto- 


fore. The sample was heated with 
twenty times its weight of 1.5% hy- 
drochlorie for about an hour under a 
pressure of 25 lbs. per square inch, 
and the temperature raised to 125°C. 
The mixture was allowed to cool and 
then centrifuged and the clear liquid 
heated with 20% hydrochlorie for 12 
hours and the residue heated with 
about ten times its weight of 20% hy- 
drochloric for 18 honrs. ‘The two so- 
lutions were filtered and washed well 
with hot water, the fiitrates combined 
and the excess hydrochloric distilled 
off under vacuum. ‘the advantage of 
first heating with a weaker acid is 
that it seems to start hydrolysis at a 
faster rate and the formation of 
humin does not seem to be so great. 
The pressure and high temperature 
aids in breaking up the eells and 
gives the stronger acid a better chance 
to work. In the nex: step, heating the 
residue and clear liquid separately, 
gives better results than heating them 
both together with the aeid. 


There are several methods of separ- 
ation of the various amino acids and 
the choice of the method depends upon 
the nature of the substance which has 
been hyrolyzed and the purpose of 
separation. If one wishes to make a 
quantitative determination one meth- 
od may be used and to obtain them in 
Crystaline 

Form 

Rhombic 


M. YP. Se 
232.60C 
2970C 
300°C 


insoluble 


insoluble Leaflets. 


insoluble 198°C Rhombic 


a pure state another method has to be 
used. Since in this paper an attempt 
will be made to separate the acids in 
a pure state and only those methods 
which apply to this will be given. 


There are two general methods for 
separation of the amino acids. (1) 
Precipitation with phosphotungstic 
acid, (2) by converting the acids into 
the ethyl esters and extracting with 
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ether. There are also several other 
methods for specifie amino acids and 
they will be mentioned later. 


In the ester method, the solution of 
the acids is evaporated down until it 
is practically free from water. Three 
times the volume of absolute alcohol is 
added and dry hydrochloric acid gas 
is passed into the solution. As water 
is formed during the reaction the al- 
cohol solution is evaporated off, thus 
removing the water. The same amount 
of absolute aleohol was added again 
and the solution again saturated with 
hydrochloric acid gas. The solution 
eooled with ice and salt mixture, was 
then placed in a separatory funnel 
and an equal amount of ether added. 
The esters were freed from their hy- 
drochloride salts by neutralizing with 
20% sodium hydroxide solution. Sey- 
eral extractions were made until the 
ether was no longer colored. The 
ether extract was placed in a double 
distilling flask and the ether distilled 
off under vacuum. The residue is an 
oily brown liquid and contains a mix- 
ture of the ethyl ester of the amino 
acids. These are distilled under 
vacuum. The ethyl ester of glycine 
and alanine distill over so close to- 
gether that unless a large quantity is 
used, it is rather hard to make a sep- 
aration, so in this work no attempt 
was made to separate the two. 


In the separation with phospho- 
tungstic acid the hydrochlorie acid 
solution is evaporated and_ treated 
with 30ce of a solution containing 20 
grams of phosphotungstie acid and .5 
gram of sulfuric acid for each 100ce 
of amino acid solution. The preeipi- 
tate is allowed to settled for 24 hours, 
then filtered and washed with a solu- 
tion of 2.5 grams of phosphotungstic 
acid and 5 grams. sulfurie acid per 
10Cce. The precipitate is removed 
with a spatula and the filter paper 
wached with water just alkaline. The 
precipitate is stirred to break up any 
lu: ps and dissolved by adding 50% 


soda until end point is reached, using 
phenolphthalein as an indicator. The 
solution is diluted about half and the 
phosphotungstie acid removed by add- 
ing slowly 20% barium chloride until 
a few c.c. of the clear liquid gives a 
precipitate with a neutral solution of 
sodium sulfate. A large execss of 
barium chloride should be avoided. 
The solution is evaporated to a small 
volume and any barium phosphotung- 
stie which settles out is filtered off. 


The fact that the hydrochloric salt 
of glutamie acid is very insoluble 
makes an easy means of separation of 
this acid. However, all of the glu- 
tamie acid is not precipitated as the 
hydrochloride, so this cannot be used 
as a means of quantitative determina- 
tion. The filtrate from above is con- 
eentrated and dry (HCl) is passed 
into a part of the solution, the mix- 
ture placed in an ice mixture for 24 
hours. The precipitate is filtered and 
washed. 


To the other part of the fitrate a so- 
lution of picrie acid is added. As 
glycine forms an insoluble salt with 
pierie acid, this gives a method of sep- 
arating glycine. A large amount of 
pierie acid should be avoided as the 
solubility of the salt inereases with 
large amounts of picrie acid. 


Conclusions. 


The amino acids are neutral com- 
pounds ,the NH2 groups neutralizing 
the COOH group in the same mole- 
cule. The effect is not due to any 
acid property, but due to the peculiar 
acid itself. 

They form esters readily which are 
pleasant smelling compounds, but an 
odor which is different from the fatty 
acids. 


The hydrochloride salts of the acids 
are easily formed and the greater part 
of them are insoluble. 


L. H. McLaren. 
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CHEMICAL INDEPEN- 
DENCE IN AMERIGA 


For years users of laboratory ma- 


terials have been deluded with the 
idea that only Germany was able to 
put on the market wares whose stand- 
ards were adapted to the exacting 
needs of chemical analysis. 


Propaganda, which is such an arbi- 
trary quality, becomes an actuality as 
applied to chemicals and laboratory 
supplies in general. 


For years German chemists in the 
hide and leather industries, brewing 
chemists, and others interested in the 
welfare of the German products have 
always had the same story to tell. ‘* In 
America you have not the men, ma- 
terials, or knowledge of the art of 
making chemical glassware, pereelain, 
dyes, and chemicals of highest purity. 
Germany is supreme and in America 
you will never learn how tv do it.”’ 

Over and over we have had the 
same ideas forcibly brought to cur at- 
tention and we actually believed all 
we were told. However, in the past 


three years vast strides have been 
made. Several standard grades of 


elassware have been put on the mar- 
ket. The writer has in the past three 
years, visited appreximately five Lun- 
dred industrial laboratories and in 
every case Pyrex has been said to be 
vastly superior to the celebrated Jena 
ware. Other grades similar to the Bo- 
hemian ware have also been found 
satisfactory in performance, shape 
and size. 

The best grades of American poree- 
lain are, by the concensus of opinion, 
equal to the Royal Berlin and Meis- 
sen ware. 

The situation with regard to dye 
stuffs needs no mention. 

With regard to chemically pure 


chemicals, American manufacturers 
are making chemicals equal in purity 
to that of Kahlbaum and Sehuchardt. 








There is one point, however, that 
American manufacturers have over- 
looked. That is the matter of refine- 
ment in line and design. Shape and 
size are important, it is true, but very 
often the makers of various wares 
overlook detail such as shape and 
depth of lip, width of flanges on 
flasks, ete., which are so important to 
the routine users in various industrial 
laboratories. 

The standards adopted by the 
American Bureau of Mines and the 
American Society of Testing Material, 
are world wide. A set of standards, 
such as these, if followed by all Amer- 
ican manufacturers, would insure ae- 
ceptance by Industrial Chemists. 

The manufacturers must be linked 
to the routine users by constructive 
eriticism by the logical intermediate, 
the jobber. Only in this way will we 
be able to overcome the faults now 
found in various products. 

Perfection has come in German 
made laboratory materials through 
long years of experience in mechani- 
cal manipulation. In many of the in- 
dustries, several generations have 
often been engaged in the manufac- 
ture of the same article. This is the 
reason for clean cut lines and perfec- 
tion of finish. 

The time is at hand when chemists 
must unite in the service of a common 
eause. Specify and accept only 
American made goods. Hdueate own- 
crs, managers, and purchasing agents 
so they will do likewise. Surely in our 
American educational institutions we 
should have American made goods. 

Buy Japanese or German made 
goods and you are taking bread from 
the mouths of the American chem- 
ists. Duty free importations should 
be a thing of the past. Protection 
must be given to the manufacturers 
who have their eapital tied up in the 
industries. Therefore it is an in?us- 
tice to the manufacturers if cduca- 
tional institutions are permitte! to 






























bring imported goods into the coun- 
try on the duty free basis. 

‘“‘The greatest benefactors today 
are those men who are seeking to 
arouse and build up a deep-seated love 
of country and a_ reverence for 
American institutions.’’ This policy 
is certainly bound to produce a 
wholesome, sane and forward looking 
publie opinion and assist in bringing 
about Chemical Independence in 
America. 

F. A. ANDERSON. 


Hurrah for the Kansas City Seetion 
of the American Chemical Society! 
We surely did appreciaté your treat 
of May 29th and we are glad to make 
your acquaintance. 





AUTO DIGESTION OF YEAST 
AND THE EFFECT OF THE 
AUTOLYSATE ON FER- 
MENTATION 

Yeast foods are the subject of much 
investigation at the present time as it 
is well known that the quality of 
bread depends very much on proper 
fermentation of the dough. Active 
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fermenting process, especially in the 
pan, is very desirable. 

When yeast is digested with water 
at a temperature of 40° C., 81% of the 
contents of the yeast cells will be lib- 
erated within 24 hours. One gram of 
the yeast containing 23.1 milligrams 
of nitrogen after digesting one hour 
with water 1.19 milligrams of nitro- 
gen passed into solution and after 24 
hours 18.69 milligrams was found in 
the autolysate. Digesting for 29 hours 
longer did not inerease the amount 
materially; the residue left after fil- 
tering showed the yeast cells to be 
shrunken when examined under the 
microscope. 

The following method was used to 
determine the progress of the diges- 
tion : 

To 40 grams of yeast contained in a 
500. ee flask, 400. ce of water and 1. 
cee of Chloroform was added. The 
flask was stoppered and placed in an 
incubator kept at 40 to 41°C. Sam- 
ples were taken by shaking the flask 
thoroughly and the required amount 
poured off and filtered for analysis. 
The progress of the autolysis was 
measured by Amino nitrogen using 
the Sorensen method, acidity and total 
nitrogen. The results are shown in 


fermentation in the latter stage of the table 1. 
TABLE 1. 
10. cc of filtrate used for each determination, representing 1 gram of yeast. 
Color or Acidity Amino Nitrogen Total 
Filtrate ce N/10 Sorensen Method Nitrogen 
Alkali milligrams milligrams | 

Digestion lhour at 40°C—Colorless 0.3 0.21 1.19 
Digestion 3 hours at 40°C—-Light Straw 0.3 0.63 2.80 
Digestion 4 hours at 40°C—Straw 0.75 1.54 
Digestion 5 hours at 40°C—Straw 0.80 2.17 
Digestion 24 hours at 40°C—Yellow 1.70 5.60 18.69 
Digestion 53 hours at 40°C—Yellow 2.30 5.60 18.75 
Entire yeast—l gram 23.10 


At the end of 24 hours samples were 
drawn and filtered several times 
through paper. It was found the fil- 
trate would not ferment a cane sugar 





solution but would stimulate the pro- 
duction of gas in a sugar solution to 
which yeast had been added. The re- 
sults are shown in Table 2. 
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Experiment Showing Increase in Gas Pro- 
duction in Sugar Solution, Using 
Yeast Autolysate. 





20 gm. Sugar 
10 gm. Yeast 
125 cc. Water 


20 gm. Sugar 
10 gm. Yeast 
200 cc. Water 


75 cc. Autolysate 





Minutes 
Fermented ce of 
at 29°C Coz 
60 170 
30 300 
30 326 
15 200 
15 230 
15 220 
15 248 
Total, 180 1694 


Baking experiments were made to 
determine the effect of adding the 
yeast autolysate to the dough. When 
added alone we noted the same result 
as in the cane sugar solution, that no 
fermentation took place. But when 


ce of ec of CO2 
CO2 increase 
160 

150 150 

236 90 

105 95 

110 120 

96 124 

112 136 
969 ° 725 


used in the dough containing yeast 
the fermentation was very active and 
produced a marked improvement in 
the bread. The baking test is given 


below: 


BAKING TEST. 


Experiment 


RN RONG 2 oo bSsiibans casap tants 
Yeast Autolysate Cubic Centimeters............ 
First Rise—minutes.........................---- Seton. 
Second Rise—minutes........................ ieee 
Third Rise—minutek..........<.-...<..:.---.-<..,--.. 0. 
Time: in. pan—minvuites............<2.60....8..22c- nce 
Total Fermenting Period—minutes................ 
UE aL) Sean Wrote Bee leres Speelao «ae eeeaee™ 


Conclusions 


When yeast is digested with water 
at a temperature of 40°C. for 24 
hours, 81% of its total nitrogen will 
be liberated from the eell. 

The autolysate will not ferment a 


A B 

si seee bate calen. clhddestet stared cepedionanphorees 10 10 
piesb as icatnsbosis th sncasnepaacgabtcassnsbeantoaneabasaaee 0 50 
BE oper OUR Te REE ee 111 121 
SSS Soca Scwolequnctapeaceanlieateeana toners 69 54 
EA hee Se tS eS 2s penedlglenp aoe 51 33 
Siresicy iesapies adie cab twecectecaiemica ae 45 
Sopuseatio tore Sencha op legstuacceasat eee 253 
ihe rig SPE tube peiak pigs hcnab ahora 100 100 
ie okie cs tenance Ning a Yomig anaes ya's HN 100 101 
sii ure ne this | 0 maaan rave debaiedeseaeer 100 101 


cane sugar solution or dough but 
when living yeast is present the fer- 
mentation will be stimulated to a 
marked degree and when added to 
dough an improvement will be noted 
in texture and color of the bread. 

A. R. SASSE. 





















A. A. G. G. 


Attention brothers! 

Most of you sooner or later 
Expect to be able to present a 
Report on some line of work 
Incomplete at present perhaps. 
Can’t you write up your data 
And get it NOW for the 

Next Journal in the fall. 


All right then, 

So far so good. You know 
Seeing is believing and to perfect 
Our organization we must all 
Co-operate in spirit and work 
In order to bring this about. 
Ask for something from 

The research department 

In charge of J. R. Hess at the 
Omaha Flour Mills Co., Omaha, 
Vebraska, if you wish. 


Offer suggestions to others 
For the good of all. 


Concentrate on your subject. 

Every point you prove will 
Register an ultimatum and 

Each conelusion drawn means 
Advancement. Are you advancing? 
Let us know about it. 


Carry on, brothers! 

Help the good work along. 
Examine yourself to see if you are 
Measuring up to expectations. 
Imsist on your firm taking a 
Sustaining Membership. It helps. 
Talk about the A. A. C. C. 

Stay in the game, we will win. 





We are going to propose,adopting 
a few tentative methods at the next 
meeting. Will you be prepared to 
discuss them intelligently? These in- 
elude methods for acidity, sugars and 
soluble constituents. See Harry 
Weaver’s paper in the December, 
1918, Journal. 
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SOME NEGLECTED CON- 
STITUENTS OF FLOUR 





The work of the cereal chemist is 
generally confined to a few routine 
analyses. The composition of all 
cereals is very complex and oftentimes 
very slight changes in conditions will 
produce a very decided difference in 
both the physical and chemical re- 
sults. Only a few cereal chemists 
have the time or apparatus necessary 
to go into a thorough examination of 
any particular cereal or its commer- 
cial products. Only those tests which 
will give the most information in the 
shortest time are used. Oftentimes all 
the information is obtained by imper- 
fect rule-of-thumb methods. As a re- 
sult the conclusions of the cereal 
chemist with regard to the grade, or 
position, or price which a cereal 
product should have in the commer- 
cial world, are all too apt to be er- 
roneous. This explains the trouble 
which so many flour mills have in 
keeping the quality of their products 
uniform. Without uniform quality, 
they cannot justly claim a uniform 
price. Frequently a cereal product 
should command a better price in the 
markets. It contains an important 
food constituent which had not been 
tested for in the examination. This 
constituent may oceur in very small 
amounts ,it is true, but that does not 
alter the case, because very frequently 
only a small amount of some particu- 
lar substance is needed by the body. 
This small amount, however, is needed 
badly, and unless this want is sup- 
plied, the organs of the body do not 
function properly and thus are not 
able to utilize to the fullest extent the 
more plentiful constituents. 


The cereal chemist is liable to fall 
into a rut. Generally he analyzes 
a flour for ash, moisture, total ni- 
trogen, and acidity. He tests for glu- 
ten and baking quality. This last has 
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more to do with the physical appear- 
ance of bread than with its nutritional 
value. Too much emphasis is placed 
upon those qualities which appeal to 
the taste of the customer and _ not 
enough attention to those chemical 
constituents which furnish an ade- 
quate and balanced food. 

In the first place we must realize 
that wheat bread is not in itself a per- 
fect food. Accessory foods are neces- 
sary in order to make it a well bal- 
anced ration. Milk is the most perfect 
food we have, next comes oat meal, 
then wheat flour. Other cereals fol- 
low, but their exact position is not so 
well defined, owing to the fact that 
their use is not so extensive. 

Flour is called the ‘‘staff of life.’’ 
It is the king of foods the world over. 
On account of its importance more 
real chemical work has been expended 
on it than on all of the other cereals 
put together. Notwithstanding all 
this work, the chemistry of wheat 
flour is far from complete. Not only 
do different varieties of wheat give 
different grades of flour, but owing 
to differences in soil and ¢limatie con- 
ditions, the same variety of wheat will 
produce different grades of flour in 
different localities and under differ- 
ent climates. 

The flour miller and the cereal 
chemist separate flours into grades by 
standards more or less arbitrary. The 
standards depend upon appearances 
and palatibility for the most part. 
Qualities that please the eye, or tickle 
the palate are rated high, while con- 
stituents that are able to supply the 
body with requisite nourishment are 
lost- sight of altogether. 

In case of the physical tests flours 
are rated according to their abiiiiy to 
produce a white loaf (pleasing to the 
eye) ; a fine porous texture (easy for 
the stomach to digest); a pleasant 
aroma (gratifying to the nostrils) or 
a large volume loaf (‘whieh makes the 
eustomer feel that he is getting more 
than his money’s worth). These are 
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the qualities that all too frequently 
govern the grade of flour. Whiteness 
in bread is caused mainly by the ab- 
sence of dirt, which of course should 
always be removed, and of carrotin, 
the natural coloring matter of the in- 
ner wheat kernel. Carrotin is, how- 
ever, perfectly harmless; at least, as 
far as is known to the contrary. The 
presence of the bran coat will darken 
the flour more or less. But the bran 
contains one of the most important 
constituents of the entire wheat ker- 
nel, 

Why lay such stress upon digesti- 
bility? That is just what a stomach 
is for. In the process of evolution, 
what happens to a pampered or un- 
used organ? The vermiform appen- 
dix, which is giving mankind so much 
trouble now days, is a case in point. 
Physiologists tell us that untold ages 
ago it was a second stomach, but 
through disuse, it has become a tryst- 
ing place for bacteria. Besides that, 
it is a fact that every plant contains 
substances called enzymes, which are 
able to digest every constituent of 
that plant. Of course, texture is a 
very important factor in a physical 
way. The better the texture, the bet- 
ter the digestive juices are able to act. 

What is aroma? Aroma is the ef- 
feet produced upon the nerves of 
smell by volatile constituents of the 
bread. Why concern ourselves as 
much with those constituents which 
dissipate themselves through _ air, 
rather than with those which remain 
in the bread and are thus able to be 
utilized as food. It seems to me that 
loaf volume is emphasized too much, 
also. 

The chemical factors which govern 
the grade of flour are principally 
moisture, ash, total nitrogen and acid- 
ity. Flours which contain more than 
13% moisture are lable to ferment 
and become moldy. Ash is an indi- 
eator of both the quantity and quality 
of the inorganie salts present in the 
flour. Total nitrogen is a measure of 
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the nerve and tissue building constit- 
uents, while acidity gives some infor- 
mation about the parts of the kernel 
used in making the flour as well as 
the character of the resulting dough. 

Like the physical characteristics, all 
the chemical factors just enumerated 
are important. But the body needs 
other constituents than the ones indi- 
cated by the above tests. Though flour 
is not a perfect food, it is important 
to know just how perfect it is. How 
many other substances does wheat 
flour contain, substances that are ab- 
solutely necessary for the proper 
nourishment and well being of the 
human body? The sum total, then, of 
these will be a true measure of the 
value of a given flour as food. If 
only these qualities are considered 
which have been enumerated above, 
the position of flour on the scale of 
perfection would be very low indeed. 

I will now try to tell you something 
about these important constituents of 
flour which are not ordinarily consid- 
ered by the cereal chemists. 

The first to be considered are the 
enzymes. These enzymes, as you all 
know, are the organic catalysts. Very 
little is known definitely about their 
composition. They are found in rela- 
tively large amounts in all plants, es- 
pecially in the seeds. There are a 
large number of different groups, 
each group acting upon a certain defi- 
nite substance called ‘‘substrate,’’ and 
capable of digesting or breaking 
down this compound into simpler sub- 
stanees. They are classified accord- 
ing to the substance, or substrate, 
upon which they act. 

The principal groups of enzymes 
that ave found in flour are, first, the 
proteoclastic enzymes; that is, those 
which are able to hydrolyze the pro- 
teins of flour and split them into pro- 
teose, peptones, and amino acids. See- 
ond, the sucroclastic enzymes, those 
that hydrolyze the carbohydrates, 
such as starch, cane sugar, ete., and 
break them down into the simpler su- 


gars. Third, the lipoclastic enzymes, 
those acting upon fats. 

There are at least five proteins in 
the wheat kernel: leucosin, gliadin, 
glutenin, a globulin, and a proteose. 
When flour is suspended in water, the 
proteoclastic enzymes act upon these 
proteins. The progress, or extent of 
their action can be followed very ex- 
actly by the formol titration method 
of Sorensen, or by the nitrous acid 
method of Van Slyke. The enzymes 
act very slightly at zero degrees C., 
their activity inereases with the in- 
creasing temperature up to 40°C., 
where it is ata maximum. From this 
temperature on, it decreases until at 
about 60°C., the activity is about the 
same as at zero. The extent of pro- 
tein hydrolysis increases very rapidly 
for the first four hours. After that it 
falls off until at the end of 24 hours, 
the inerease is very slight. After 72 
hours, the extent of hydrolysis is only 
slightly higher than at the end of 24 
hours. The proteoclastic enzymes are 
found most - plentifully in the bran 
coat, and in the germ, just where the 
amount of proteins is the largest. So 
far it has not been possible to isolate 
these enzymes in the pure state. 

The sueroclastic enzymes, or those 
which are able to digest the earbohy- 
drates, are very plentiful in the 
wheat kernel also. They seem to ex- 
ist most plentifully in those portions 
of the kernel where the carbohydrates 
are found in the largest amounts. 
There are several groups of them, 
each acting upon its own particular 
sugar. For instance, amylase acts 
upon the starch; suerase upon the 
cane sugar; maltase upon the malt 
sugar, and galactase upon a sugar 
called galactose. If a portion of flour 
is Shaken up with about ten times its 
weight of distilled water and allowed 
io stand with frequent shaking, it will 
be noticed that after a while the milky 
color gradually fades and a clear or 
yellow color appears in the super- 
natant liquid. If at frequent intervals, 
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the test. for starch is made by the 
iodide method, the blue starch iodide 
color disappears and a red color char- 
acteristic of the dextrine, appears. If 
at the same time reducing sugars are 
tested for by Fehling’s method, it will 
be found that these reducing sugars 
increase in amounts as digestion pro- 
cecds. The optimum temperature for 
the sucroclastic enzymes is about 
50°C. At that temperature the diges- 
tion is complete in about two hours. 

The lipoclastic enzymes, or those 
which act upon the fats. are not so 
well known. These substances are 
sometimes called esterases, because 
their substrate are esters (fats are es- 
ters, being formed by the union of an 
acid and an alcohol). ‘he: produets 
resulting from the action of these en- 
zymes upon the fats are fatty acids 
and glycerine, substances which are 
able to be utilized to a better advan- 
tage by the animal organism. These 
enzymes are most plentiful in the 
germ of the kernel. Very little work 
has been done upon them in connec- 
tion with flour, and a thorough inves- 
tigation is most desirable. 

A large amount of chemical action 
takes place in the fermentation of the 
dough. A great deal of this is due to 
the above mentioned enzymes. The 
heat of the oven probably destroys 
most or all of the enzymes, so that 
after baking the enzyme action in the 
bread is probably negligible. In this 
connection it must be remembered 
that enzyme action is distinetly sepa- 
rate from bacterial action. In all di- 
gestion experiments it is necessary to 
inhibit bacterial action by the addi- 
tion of five cubic centimeters of tolu- 
ene, or cresol for each one hundred ce. 
of liquid. Exhaustive experiments 
have shown that these two substances 
will kill the bacteria, but will not af- 
fect the, action of the different en- 
zymes. 


Il. VITAMINES. 
The second class of substances that 
1 wish to mention are ealled vita- 
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nourishment of the body. 





mines. This term is applied to a class 
of substances of an unknown nature 
which are absolutely necessary for the 
They are 
neither fats, proteins, nor carbohy- 
drates. They contain nitrogen, but no 
phosphorus. They are apparently 
very unstable, particularly in light 
and in the presence of oxygen. Aleo- 
hol will extract these vitamines from 
a large variety of substances, both 
plant and animal. These bodies are re- 
quired apparently in very small quan- 
tities, but they are of vital impor- 
tance. Without them the organism 
will surely perish. <A very slight lack 
of them will give rise to a large num- 
ber of nutritional disorders, such as 
beriberi, pellagra, ‘scurvy, rickets, 
polyneuritis, anaemia, stunted 
growth, ete. The blind staggers of 
horses and corn stalk disease of cattle 
are probably caused by a lack of vi- 
tamines in the food. Persons and ani- 
mals suffering from the above dis- 
eases can be cured by adding vita- 
mines to the diet or by giving a food 
containing them. These disorders are 
characterized by disturbances of the 
central nervous system, a lack of mus- 
cular co-ordination, and a gradual de- 
cay of the nerve fibres. Persons and 
animals that are properly nourished 
are not only free from these nutri- 
tional disorders, but have greater im- 
munity from other diseases as well. 
There are two general classes of vi- 
tamines: (1) water soluble vita- 
mines; (2) fat soluble vitamines. 
They exist in the bran of rice, wheat 
and other cereals. They occur in milk 
and in the juices of seeds and leaves 
of plants. The bran coat and the 
germ of the wheat kernel have been 
the most prolific source for the prep- 
aration of these substances. An aque- 
ous extract of wheat bran, given mere- 
ly as a drink, will cure chickens suf- 
fering from beri-beri. Not until re- 
cently has the importance of these 
substances been recognized. The mod- 
ern milling methods remove nearly all 








THE JOURNAL 15 


of these substances from the flour. It 
ean be readily seen that a method for 
the determination of this class of sub- 
stances in cereals is badly needed. The 
true food value of a flour can not be 
known without an account being 
taken of the amount and kind of vi- 
tamines. 

Another class of substances that the 
cereal chemist has often overlooked is 
the lower sugars. Besides starch and 
its hydrolytic products, the dextrines, 
there are present in the wheat kernel, 
cane sugar, galactose, maltose and a 
few others. Ordinarily, cane sugar is 
present in wheat to an extent of 2-3% ; 
galactose, 14-19%; and maltose, to 
about 2.5%. In other words, about 5% 
of the wheat kernel consists of these 
lower sugars. While galactose and 
maltose are not so sweet to taste as 
cane sugar, nevertheless their effi- 
ciency as a food is just as great. Be- 
sides the calories of energy that they 
give, galactose itself is absolutely 
necessary for the building up and 


proper nourishment of the brain and 
nerve centers, while maltose is used 
in building up the tissues of the body. 


These substances are of the utmost 
importance, but ordinarily the cereal 
chemist takes no account of them 
whatever. Analytical methods for the 
qualitative and quantitative determi- 
nation of these sugars have been 
worked out, and there is no reason for 
this oversight. 

In addition to the substances that 
have been enumerated, the wheat ker- 
nel contains other compounds in small 
amounts which exert a_ powerful 
physiological action upon the life 
processes of man and animals. The 
first one of these is a substance called 
cholesterol. The exact amount has 
never been determined, but it is found 
at the most to an extent of a small 
fraction of one per cent. In appear- 
ance, cholesterol resembles the fats, 
but it differs from the fats in that it 
is non-saponifiable. It is insoluble in 
water, acids and alkalies. Cholesterol 


is found in the white matter of the 
brain and nerve centers and also in 
all the important glands. It is one of 
the most important physiological sub- 
stances. It forms a weak molecular 
union with saponaceous substances 
and glucosides. It neutralizes the tox- 
ins, or poisons of the blood and thus 
protects the red blood corpuscles of 
the body. The red cells are being con- 
stantly attacked by hemolyzing sub- 
stances and dissolved. Anaemia is 
thus produced. Cholesterol neutral- 
izes, or checks the action of the lipo- 
clastic enzymes and gives to the living 
cells their power of holding large 
quantities of water without losing 
their peculiar semi-fluid characters 
and without dissolving. A plentiful 
supply, then, of cholesterol is abso- 
lutely necessary for the proper fune- 
tioning of the body. Cereals contain 
this important substanee and yet no 
account of it is taken by the cereal 
chemist. 

Another important compound in 
flour is lecithin. It, too, is related to 
the fats, or lipins. Some investigators 
call it a phospholipin; others, a phos- 
phatide. The term phospho lipin em- 
phasizes its fatty character, while the 
term phosphatide emphasizes the fact 
that it contains phosphorie acid. Leci- 
thin is found for the most part in the 
nerves and muscles, especially in the 
brain. It contains the base cholin 
which has a powerful physiological 
action. It lowers the blood pressure, 
and has the property of making mye- 
lin forms which are liquid erystals. 

In the future the cereal chemist 
must take into account these neglect- 
ed constituents. The old idea that a 
food should furnish so many calories 
of energy is insufficient. Modern re- 
searches in nutrition have proven that 
other faetors besides calories of en- 
ergy are involved in the proper 
growth, maintenance and functioning 
of the animal body. Just as a power- 
ful engine needs a governor, or regu- 
lator, in order that it may run smooth- 
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ly under wide variations of load, just 
so does the intricate system of mus- 
cles and nerves needs an infinite num- 
ber of regulators so that the body may 
function properly under the varying 
conditions of life. It is these small 
neglected constituents of food that 
often furnish these needed substances. 

Oftentimes an important food con- 
stituent is discarded, or destroyed in 
modern milling methods. Processes 
must be changed so that these sub- 
stances are retained in a_ suitable 
form. When this is done, the miller 
may justly expect not only a better 
and more rational standard for his 
products, but a better price as well. 
E. L. TAGueE, 


Protein Investigations Kansas State 
Agricultural College. 
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Don’t be backward about making 
suggestions. We love them. If you 
are dissatisfied with the Journal or 
any part of it, write the Editor, stat- 
ing your objections and enclosing a 
two-cent stamp. You may get a re- 
ply. If you disagree with any state- 
ments or conclusions given in any pa- 
pers, jot the points down in your note 
book and tell us about it at the next 
meeting. That is what our meetings 
are for. 





Our Association has taken a new 
impetus. We are moving forward in 
a new era. Get the spirit and move 
with us. Be a live one, get out and 
push and, to quote our President, 
‘*Don’t spell it D-R-A-G.”’ 


TABLE 1—LABORATORY MILL CONTROL DATA. 
Straight Grade Flour Used. 


Column No. ¥ 


3. 
4. 
5. 
6. 
7. 
8. 
9. 


Pentosan content } 


On 13% 


Starch content { 
Yield as reported by mill. 


Milling efficiency. 
Flour factor, 100—starch. 


1 2 4 5 6 7 8 9 
Three mills, same wheat. 

I oS nag te a ee PION RE | 83.6 |e a eee 

a co cee > I: TI, BE es 27.9 BE iene). aa 
Wa ES Nr Se a A RA 3.19 70.42 76.5 76.6 Ck Sh ar abet 7. 90.9 1.42 
I ie ae TRE © BOlEe Svcd See 81.7 BO cg, Le: 
RN Sooo re es ae Bene SEBS OO es Fak 28.3 - fee eae Oe ae 
RS EN eS Sete eer es 3.07 68.71  Tb.1 72.8 ae: eves 91.9 1.52 
I ee ae er ee Tie ie Yo | Dae an ace ee ae ee 79.3 SU > Pate! ois 
RD ae al et ae OO: Davee... Pees. oe ae, 37.0 a Se, NA 
a ae Ce Serene a? 3.20 63.28 69.14 72.3 | SRE a iy Sythe ah 87.2 1.58 

Three mills, same wheat. 

RDS end er Steen SMO Rn StGeE Pe OBTER \atao > Geese ces 83.0 eee es 
Tages le eR Saeed eat eiges SO.) EURO: CROUAR ! Tleiceactst ucses 28.9 28.1 eke ee 
ea INES Rare sre SOc ce ew ye 3.24 66.80 74.2 76.8 REM ate es nore soe 89.4 1.496 
EE eee Ses ts nes ede SY 00 ete a Shae ae 84.5 oO ae ee 

SEE Ss Shy Seed eee ae hak S230) S10 See aa eek 30.9 ke eee ear 
Se 3.12 67.90 74.2 75.5 Cte aes 87.8 1.473 
I oes 28 me Res MS eee ca LT 82.9 SNR Ae Mase Pi 
Offal ..20.82 19.10 i (RR a eee 29.1 Been. <n ees 
I eS 2 ae 2.95 65.50 4.3 74.3 75.8 89.6 1.526 


moisture basis. 


Yield as calculated from the pentosan content. 

Yield as calculated from the starch content. 

Flour content of wheat and offal calculated on starch content. 
Pentosan content of flour free products. 
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Formula No. 1: 
Yield = Pentosans in wheat — Pentosans in offal x 100 


Pentosans in flour—Pentosans in offal 
Ex. 7.30 — 20.78 « 100 

































3.19 — 20.78 

Formula No. 2: 

Pentosan content of flour-free wheat—= 

Pentosan in wheat! — (Flour in wheat? * Pentosan in flour:) & 100 

100 Flour in wheat2 
Ex. 7.30 — (83.6 « 3.19) «& 100 

——_—_—_____—_— = 38.4 
100 — 83.6 





1Column No. 1. 2Column No. 6. 


TABLE II1.—DISTRIBUTION OF ETHER EXTRACT IN WHEAT. 
(9% moisture basis) 


Percentage of Ether Extracts Percentage of Kernel 


Description Wheat Heads Germs represented by head 
No. 1 Hard Red SP. Marquis, N. D........... 2.32 0.91 5.34 68.18 
Red Russian Western Soft White............ 1.90 0.96 5.22 77.94 
Blue Stem Western White..........0.000000000..... 1.80 0.79 4.05 68.02 
ES | SBR 5 Ses Se Rl eet NR A Reh ond oP DE 2.44 0.99 8.98 81.85 

TABLE IIIl.—CHEMICAL COMPOSITION OF GERM. 
(dry basis) 
As Obtained Flour Free 
F. €a O. & M.z Be ¢:1 O. & M.2 

SIR cr ae tee RAR ee «Li 8.40 18.21 0.003 0.004) 
IC ik a eS a ee ee ee 5.14 4.91 5.91 4.82 
peneas, ON, Ge as scence ; 34.35 31.00 37.20 40.25 
RNS atten co hat id heck cepneeh eee 11.52 10.44 13.17 13.51 
Cg Fe eRe any RENN ree Cebee see oe 6.19 8.29 7.09 ? 
EL aN SES Cae PRN roe ROE Sos ON 14.74 15.21 16.86 24.34 


1. Food Control Laboratory. 
2. Osborne & Mendel Jour. Biol. Chem. April, 1919. 
3. 1.53 used as the factor. 

4. 1.25 used as the factor. 





practically all of the fat, inapprecia- 
ble quantities of pentosan, and no 
starch. Therefore, the amount of fat 
and pentosans in any grade of flour 
is a measure of the amount of offal 
(germ and bran) contained in that 
flour; conversely, the amount of 
starch contained in wheat or any mill 
product is a measure of the ainount of 


Summary and Conclusions 


1. Wheat is composed of three 
parts, the endosperm or flour pro- 
ducing portion, the bran tissue, and 
the embryo or germ. 

2. The flour producing portion 
contains practically all the starch and 
only very small quantities of pento- 


sans and fats, the pentosans forming @2dosperm and, therefore, ot the 
in part the framework of the cellular @mount of flour contained in that 
structure of the endosperm. product. 

3. The bran tissue contains prac- 5. The accuracy of the flour yield 


determination of wheat as made by 
the ordinary experimental mill is de- 


tically all of the pentosan, with small 
amounts of fat and no stareh; the 








pentosan content of this bran tissue is 
constant, as shown in Table 1, Column 
7, obtained by the application of lor- 
mula 2. 

4. The 


embryo or germ contains 


pendent on two very important fae- 
tors: the skill of the operator and 
the completeness of the equipment. 
The methods outlined in Paragraph 
4 will constitute a more aceurate 
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means of estimating the exact flour 
content of any given wheat. They 
will naturally not be subject to the 
errors which are inherent in a milling 
test. 

6. The determination of pentosans 
or starch may be used as a cheek on 
the miller’s yield reports by the appli- 
cation of Formula 1, as expressed in 


Columns 4 and 5. 

7. These determinations and for- 
mulas may be used for obtaining the 
milling efficiency on a percentage ba- 
sis, as expressed in Column 8, thereby 
facilitating control of the milling op- 
erations. 


R. R. Jacoss anp O. S. Rask. 


APPARATUS MADE AND IN USE BY MEMBERS OF A. A. GC. CG. 


The Electric Concave Element 





concave element A 
designates a receptacle which is con- 
structed of heat resisting, non-con- 
ducting material, which is to enclose 


The electrical 


the heating element. C—this recep- 














tacle may be made of any dimensions 
and is fitted with a cover made of 
non-conducting material for either 
electrical or other heat. B—the cover 
has on opening which conforms to the 

















shape of the flask and prevents the 
escape of heat and supports the flask. 
This construction retains all of the 
available heat so that it must be trans- 
ferred to the work to be done and may 
be built in one continuous length, with 
compartments to receive any number 
of the elements, 4-6-8-12, ete. 

C—the element constructed of non- 
combustible, non-conductive material 
for receiving the heating coils. The 
top is coneave and is grooved suffi- 
ciently to receive the heating coils and 
prevent short-cireuiting and main- 
tains the proper spacing and align- 
ment of the coils. In the center of the 
concave surface there is a hole extend- 
ing through the element, which per- 
mits any liquid that may be spilled to 
flow through, thus eliminating the 
danger of submerging the coils. The 
element is also arranged so that it ean 
be removed from the receptacle A at 
any time without interfering with the 
element in the adjoining compartment 
should there be more than one element 
in use. 

The heating coils are arranged to 
maintain three different temperatures 
by means of a three-way switch. This 
facilitates the raising and lowering of 
the temperature to such an extent that 
correct results are obtained from the 
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work done and eliminates entirely the 
breakage of flasks. 


The heating coils are connected in 
two sections. The center section is on 
full heat for medium temperature. 
The other section is arranged for all 
of the coils to be on full heat when 


Fig & 


switched on in multiple series. Low 
heat is maintained when all of the 
coils are switched on in series. 

This element can be adapted to the 
determination of the moisture content 
of wheat. J. M. Hogan. 





Buy your chemicals and supplies 
from those who advertise in this 
Journal, saying that you noticed 
their ad in the Journal. This means 
a good deal to us, fellows. Remember 
it! 





SPECIAL PROTEIN BURETTE 


For reading percentage of protein direct 


Description of Burettes—Style I is 
graduated in cubie centimeters with 
the graduation reversed, making the 
burette scale read from bottom to top 
instead of from top to bottom, as in 
common burette. This style is to be 
used with special solutions of acid and 
alkali which are made up so that their 
normality corresponds with the con- 
stant factor obtainable in the stand- 
ard formula for the calculation of 
protein when using solutions of the 
normality N/10. These solutions for 
style I burette are of the normality 


N/10 times the factor 1.2531, or ex- 
pressing them in concise terms, N/10 
1.2531. 

Style II is of special graduation for 
the use of N/10 solutions. It may be 
desired to maintain a solution of this 
strength as it would be more conven- 
ient where a great number of acidity 
determinations are made or where it 
is desired to have N/10 solutions for 
any reason. With this burette it 
would not be necessary to have special 
burette for the measuring of the acid 
as ordinary burettes may be used for 
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this the same as with style I. It would 
be necessary, however, to calculate the 
amount of acid required, but after 
this is once caleulated it could be 
marked on the acid burette and no 
further calculation would be neces- 
sary. For example, if it is desired to 
start the alkali special burette at 20 
it would be necessary to measure off 
25.062ee. of the acid for each deter- 
mination. 

Use of the Burettes—With Style I, 
the reading of the burette when end 
point is reached, is the percentage of 
protein, when one gram of the sam- 
ple is used in the determination. With 
this style of burette it is only neces- 
sary to have the solutions of the cor- 
rect strength and to have the starting 
point of the alkali burette at the same 
reading as the amount of acid used in 
the determination. For example, if 
20ec. of the standard acid are used, 
the alkali burette should be started on 
20ce. and reading when end point is 
reached, is the result desired. 

With style II, the reading at the 
end point is also the result desired, 
but the alkali burette is not started at 
the reading indicating the number of 
cubic centimeters of acid used, but 
starting point of the alkali burette is 
that point at which the amounts of 
the two solutions would be equal. As 
explained before, if it is desired to 
start the alkali burette at the 20 mark 
it would be necessary to use 25.062ce. 
of acid for the determination. 


Constructon of the Burettes—The- 
burettes should be made of Shellebach 
tubing with the blue and white lines 
to facilitate reading. It is also recom- 
mended that a meniscus float be used 
in connection so that very fine and ae- 
curate readings may be made. Bur- 
ettes are made with side tube for re- 
filling, and are used with pinch cock 
though they could easily be made for 
the use of ground glass stopeock for 
very fine work. However, for the 
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routine work for which this burette 
was designed, the pinch cock is suf- 
ficiently accurate for all ordinary 
work. Burette is attached to reser- 
voir and is refilled by gravity. The 
use of another burette of the common 
type can easily be obtained by insert- 
ing a glass T joint in the supply line 
and having a common burette at- 
tached. This is especially recom- 
mended in the use of style II, where 
solutions of normality N/10 are used, 
















N = 1.2531 N/10 


as then acidity determinations can be 
run with ease. Also in the ease of 
style I where special solution is used 
another common burette can be used 
to advantage, it being easier to calcu- 
late a few acidity determinations than 
the many protein determinations usu- 
ally run in a control laboratory. 
Burette was designed to facilitate 
the protein work in laboratory where 
speed was essential, and was found to 
not only help in this way, but allowed 
of immediately setting down results 
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ALGEBRAIC FORMULA OF THE BURETTES. 


Normality xX CC neutralized <x 0.14 X 5.7 = % Protein 
1 (or No. grams used) 
Let X.= normality 
Y = number cc neutralized, then 
XxX Y X 0.14 X 5.7 
1 — % protein 
1 1 
p = as wae oon — 
Y X 0.14 X 5.7 0.798Y 
assuming Y — 1, then 
x : 1.2531 Ils f 
~~ = 0.798 = 1.2531 equals factor 
Normality of solutions equals N/10 1.2531. 
The following formula may be used: 
Let X equal factor 0.14 
Y equal factor 5.70 
a equal No. ce acid used 
b equal No. cc alkali used 
P equal percentage protein 
Then, 
N/10 (a-b) * 0.14 X& 5.7 p 
1 = 
P = N/10 (a-b) XY 
. N b) XY 
10 ey ees 
P 
10 
N= (a-b) XY 
1 
N se P 
10 (a-b) XY 
Let P equal 1, and a and b equal 1, then 
= 1 1 
ioe FR S| cenake © Wa ag SS eae \ 


In this way 
there 1s no chance of confusing deter- 


on permanent. record. 


minations and does away with the 
chart that ordinarily is used by ehem- 
ists in this line of work. Two of these 
burettes have been installed and each 
has proven entirely suecessful and 
have never failed to check with all 
other determinations made in any way 
with different strength solutions and 


various burettes. 


S. J. LAWELLIN. 
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Hats off to our new President! He 
is one of the real live ones and you 
ean bet your sweet life there will be 
something doing all the next twelve 
months and you are expected to get 
in the game. You are just naturally 
going to have to get down and dig to 
keep up with what is going on in the 
Association but the officers want 
your help. Do what you are asked 
to do promptly, volunteer if you will. 


Their time is as valuable as yours. 





We are proud to have one new firm 
on our Sustaining Membership list, 
notice it please. Now where are the 
other fifty? John, where is yours? 
Some to you Fred, Ralph, Dean, Sam, 
Robert and so on. Be a GO-GETTER! 





How do you like the apparatus sec- 
tion of this issue? 


THE BUCK MIXER 














The purpose in designing this ma- 
chine was to provide a single loaf 
bread mixer for cereal laboratories 
which would mix the dough in such a 
manner that it could be easily re- 
moved from the machine in a single 
compact mass. 

Description : 

Frame—Cast iron bored for hori- 
zontal shaft and vertical shaft. 

Hard wood. 

Horizontal shaft—Tight and loose 
pulleys at one end—bevel gears at 
other end. 

Vertical shaft—Bevel gears at one 
end—brass mixing blade at other end. 


Base 





Clamp and set serew—fastens over 
top of vertical shaft, holding shaft in 
place. May be moved to side by loos- 
ening set screw, thus allowing shaft 


to be raised. 

Power—By two-inch 
and loose pulleys. 

R. P. M.—100 to 120. 

How to use: 

Raise mixing shaft and remove pan. 
Place dry ingredients in pan and hol- 
low out to bottom. Add liquid. Place 
pan, lower mixing shaft and clamp 
in place. Allow mixer to run about 
three minutes. Scrape down sides of 
pan by means of thin spatula while 
mixer is running. When well mixed 
stop machine. Raise mixing shaft. 
The dough ball if of the right con- 
sistency will remain in the pan from 
which it can be easily removed. 

This mixer is made by the J. B. 
Ehrsam & Sons Machine Works, En- 
terprise, Kansas. 


belt to tight 


C. F. Buck. 















For the Rapid, Accurate Delivery of 
Water to Dough Mizer. 

This piece of apparatus can be set 
up by anyone in their laboratory from 
material at hand, and will be found a 
great aid where it is necessary to mix 
a large number of doughs, as meas- 
uring out the water with a graduated 
cylinder is more or less troublesome 
and inaccurate. 


Two burettes, one of 50ce capacity 
and the other of any desired capacity, 
depending on the amount of flour 
used for a loaf, are fastened together 
with iron clamps as shown. The top 
hair lines of the two should be on the 
same level. 


In use the water supply may first 
be brought to the desired tempera- 
ture, and then connected with the wa- 
ter inlet in such manner that it sy- 
phons into the burettes. To fill, open 
the two stopeocks, a, a. After filling, 
it may be necessary to regulate the 
level in the two sections, as one will 
sometimes fill more readily than the 
other. Start mixer, and deliver the 
portion from the large section first. 
It is then possible to secure the de- 
sired consistency of the dough by add- 
ing the necessary amount of water 
from the 50ce burette. 

L. E. LEATHEROCK. 
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AUTOMATIC ELECTRIC ALARM FOR MOISTURE TESTER 


This apparatus is a modification of 
the Electric Alarm Thermometer, as 
used with the ordinary moisture 
tester. 

The lighting circuit furnishes the 
current, using an ordinary door bell 
and a so called door bell transformer. 

A is contact band at 175°C. ; B, con- 
tact band at 165°C.; C, electrie bell; 
D, double throw switeh; E, trans- 
former; and F, lighting cireuit. 

The thermometer is made with the 
high contact point at 175°C, so that 
the alarm rings 5° before the heat is 
to be turned off. With the exception 
of the two contact bands, the ther- 
mometer is of the same specifications 





as ordinarily used. 

Wire spring clamps or clips are at- 
tached to the end of each wire, and 
being open at the ends are easily 
slipped on and off of the thermome- 
ter contacts when the alarm rings, or 
the flask is being cleaned. 


A moisture tester equipped in this 
manner requires no attention what- 
ever, after starting the fire, and one 
can go about other work, forgetting 
the moisture tester until the alarm 


rings, after which there is plenty of 
time for disconnecting the clips and 
turning off the heat. 


R. A. L.usk. 
























Sargent’s Electric 
Drying Oven 


With Automatic Temperature Control 


Patented Jan. 6, 1014 


This is the pioneer of moderate- 
priced ovens in this class, and the 
hundreds now in satisfactory oper- 
ation prove its success. This end 
has been achieved by ruggedness 
of construction, elegance of design 
and due observance of the scientific 
principles which are demanded in 
drying ovens. 


The ventilation is ample and the 
cold air enters through the bottom 
and passes upward, being heated by 
the heating coils before reaching 
the sample. The heating units are 
of the simplest construction and 
may be rewound or replaced by the 
operator in two minutes. No lamps 
are needed for setting the control and thus all glass is eliminated. 








Its extreme simplicity precludes the imitation of its patented features 
and enables it to maintain its position as the best and cheapest apparatus 
on the market for its purpose. 


Extended Descriptive Circular on Application. 


Price complete, with six foot cord, plug for connection to lamp socket 
and thermometer, $30.00 net. 


E. H. SARGENT & CO. 


Importers, Makers and Dealers in Chemicals 


and Chemical Apparatus of High Grade Only. 


125-127 W. Lake St. Chicago, Ill. 




















Another PALO Novelty 








LANE Burners (patented) made in seven different types described in Bulletin L. B. 
Maximum heat 27¢2 F. Temperature control. A blast without a blower. No back 
firing and many other advantages. Write for Bulletin L. BR 


PALS COMPANY 


Laboratory Apparatus and Chemicals. 
90-94 MAIDEN LANE NEW YORK CITY 





The Fort Worth Laboratories 


CONSULTING, ANALYTICAL CHEMISTS AND CHEMICAL ENGINEERS 


Grain, Flour, Fuel, Water, Etc. 
Promptly Tested 


F. B. PORTER, B. S., Ch. E., President. 
R. H. FASH, B. S., Vice President 
EARL F. OLMSTEAD, A. M., Cereal Chemist 


828/4, Monroe St. Fort Worth, Texas 





NOTICE TO A. A. GC. G. 


Please remember that you should always place your orders for 
apparatus and supplies with those firms which advertise in this Jour- 
nal and above all, tell them that you saw their advertisement in this 
Journal. 


It is your duty to mention this publication when ordering for it 
means much to the advertiser to know that he is getting his money’s 
worth and to us to be able to get his renewals. 


C. R. SOUTHWELL, Business Manager. 


























A, W. ESTABROOK 


CEREAL 
CHEMIST 


710 Wyondotte Street 


Kansas City, Missouri 











NOTICE 





Copies of This Journal Reach 
Milling Firms 
Laboratories 
Colleges 
Libraries 

and are read by 
Mill Managers 

° Mill Chemists 
Public Analysts 
Students 


IT BRINGS RESULTS 





For Advertising Space Address 
Cc. R. SOUTHWELL, 

Care of Southland Cotton Oil Co 
Oklahoma City, Okla. 








High-Class Repair Work 
On Scientific Instruments 


We offer the services of our Re- 
pair Department as most depend- 
able for the overhauling, readjust- 
ment or relacquering of micro- 
scopes and other scientifie instru- 
ments. Only expert attention can 
be relied upon to establish sensitive 
and precision instruments to 
proper working order. 


Mechanics, employed in our ad- 
justing department, are thor- 
oughly experienced and trained in 
precision work of scientific instru- 
ments. 


(Construction work can be accept- 
ed after models or drawings, and 
estimates will be furnished upon 


request. 


Our prices are moderate, consid- 
ering the service offered. 


If you have not yet received a 
copy of our latest catalog—write 


for same. 


“Chemical Service for Chemists”’ 


Bey lckela eae 


LABORATORY SUPPLIES & CHEMICALS 


CHICAGO~U-S-A- 


Established 25 Years 




















enco Analytical Balance 


The rapid development of chemical industry in the past five years has led to an 
unprecedented demand for analytical balances. To meet this demand, we induced 
Voland & Sons, one of the largest and best known manufacturers of analytical bal- 
ances in this country, to make for us in large quantities balances which we guar- 
antee to be suitable in accuracy and rapidity for any quantitative or industrial 
laboratory work. By standardizing all the parts, and developing dies, jigs and auto- 
matic tools for making these parts, the process of manufacture has been made as 
efficient and economical as modern manufacturing genius knows how to make it. 
For this reason, and because of the iarge quantities which we had made up, we 
have been able to reduce the price to an amount for which no previous American 
balance of the same quality has ever been sold. 

SPECIFICATIONS. 
Capacity : .200 grams 
Sensibility ; Sintec 1/10 meg. 
Knife edges and bearings....... 2 , ; 19 mg. 
Weight of rider kcsiiaip ee 10 mg. 
Beam polished aluminum 
Length of beam 6 in., pe fare in 1/5th mg. 
Divisions of beam ...-.50 to right of center 
Size of case 1614x17x914_ inches 


Distinctive Siieteaetas of the ices Analytical Balance 


Knife edges free from contact when balance is at rest. 

Independent arrests for beam, stirrups and pans. 

Fenders at end of stirrup supports to check extreme swing of beam and prevent 
jarring or sliding of stirrups on knife edges. 

High sensibility and rapidity of swing. 

Graduations of beam white on black background. 

Index plate graduated in red. 

No steel in construction of balance and hence no corrosion. 

Case of fine polished mahogany with counter-poised front door and glass on all 
sides. 

Simple rider construction with patented rider hook. 


No. 486. Balance, Cenco Analytical, with wooden case and leveling screws....$42.50 


No. 486A. Balance, Cenco pane, same as No. 486 but with black plate 
glass base cates = Br CPS8 eR 


Central Sciantitic Company 


460 East Ohio Street 
Chicago U.S. A. 

















Glassware Chemicals 
Porcelainware YY, Wilf Indicators 
Nitrogen Apparatus Stand. Solutions 
Balances and Weights Up Microscopes and Access 
Flour Scales and Scoops l Flour Mills and Sifters 
Soxhlets Extractors Electric Furnaces 

Despatch & Hughes Baking Ovens 

Cc. 8S. & E. and Thelco Drying Ovens 

Brown-Duval Testers and Accessories 

Accurate Volumetric Glassware 


OY R Glass Blowing Department ts 

prepared to furnish on short notice 
Extraction Apparatus and Special 
Blown Ware for use in the cereal 
industry. 


Microscopes and Balances repaired 
and adjusted. 


We pledge ourselves to the factheraice 
of Chemical Independence in America. 


WILKENS-ANDERSON CO. 


SCIENTIFIC AND INDUSTRIAL 
LABORATORY SUPPLIES AND 
CHEMICALS 


213-215 North Desplaines St. 
CHICAGO et ILLINOIS 


Special Catalog Upon Request 




















EIMER & AMEND 


FOUNDED 1851 
HEADQUARTERS FOR 


GRAIN TESTING APPARATUS 


AND 


GENERAL LABORATORY 
SUPPLIES 





BROWN & DUVEL’S MOISTURE APPARATUS 


This is the standard apparatus for determining the percent of 
moisture in grain, and has been adopted by the Bureau of Plant In- 
dustry, U.S. Dept. of Agriculture. (See Bulletin No. 72). 


Made in 2, 4 or 6 compartment sizes. 


Heated by gas or alcohol. 


MAIN OFFICES AND SHOWROOMS: 
THIRD AVENUE, 18TH-19TH ST., NEW YORK, N. Y. 
PITTSBURGH BRANCH, 2011 JENKINS ARCADE 











